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(Motion Modeling and Retrieval in Video Databases)
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Abstract A wideo database contains spatio~tempoeral data as well as spatial data. It is known
that main targets of content-based video retrieval are objects as spatial data and moctiens as
spatio-temporal data. In this paper, we suggest a techmque to search motions contained frequently in
video databases. We model motions of video data using a sequence and a periodic sequence. We
identify a property that the equivalence or similarity of twe sequences can be checked easily and
simply using permutationg of two sequences.

We also suggest a fast retrieval technique for executing queries ahout periedic sequences on the
basis of this property. This method supports not only exact match query, but also similanty query.
Furthermore, the proposed method does not produce false dismissals.
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& FHE = B FAHojok T,

e e

& My
0Via3d560123456}
EHE F7 A

17, SI=40,1,23458

N S e
T=7, S2:00,1,23458

FOIT MEAGEAE SUFI}
=7, S2-(34,560,1,2

T.res = 82-Slmod T Tres =828 mod T
2. res = 0,000,000 2 res = (3333333}
3 Actent S2 as a candidale 2, Accepl S2 as a cardidale

Folal NIAE S, Oeerl
T=5, 82=156,,1,2)

Foif ARMeHulE CHEF?])
T'=5, 52=(1,2,34,5

1 S2f &3 $2=(1,234.5mm
2 res=582-8M mod T

3 res = (00,000,uu)

4 Accept €2 as a candidate

1 se@ o 82=560,12mm
2ves=82STmod T

3. res = {65,555}

4. Accept $2 as a candldale

2% 7GR A9 9] ARz ua

o] e 7 7o) dyEoe] gtk WA =75
& Alfae vy & APz 27 2eReE F
AEx, o] o gy Fee di Yem) FAE F
o, g @A dElds 7y Fng £ =S
F},
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4 Hwe] A oA A @) wEe] g o]
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2, 9 48 3 FIREdE o] fgeziE fE A=
g gl & AdHEd ok

o] AL d4 dEZL R o&slr] S8, &9 o
Hel Zk 448 Ansd §F 94F e ®2F #A
(standard deviation)& A4taldct. o] Wf ¢4 FAE
A (o —v)mod 2 9AHE THE o, g3k Havt
Por(Hagls FAPY Holglth, 2=z da Og
A4 & BAE 3 o] FHA BF 9AE A
g o FE= vl d-EsA B dhe] LS
& £ glon desA 28 448 Pad o, 1y
8hA] @Al ghe T8 £ 3lA Ak orA 28 T
A vlE=gL Agkete AMSElgY. Aviae 23 7
9 YA FA vz FAFT die] ulger)

2 = T7l - dgYdag s As

g2 T WEg] - A4t Agle] dis 2 BEXE 7
e HEgozy, T Al@a7 Aot £471 dAs
= A AFH o= JEhEY

SDP= };‘uf 7

- ¥
R

Az} W oA EF AR d&SA B 3ol
HAE 9L o, 4 vl Aty HEY m,2,
H8-3kA Eete el AEs ngEs A4t s
AAE A2 vEY m o W&, I omOm,o) =
B2, o] AlRag @4 FREA MU, o8 ¢
8 BAE ol &EPE, A% AlEAE ) FHE HY
Hez 339 7)Zfalse dismissal)e WA <22 &
= 8lvt.

olA ¢Jeie)] F7) Alhs] i), #AHY Ade o
& Zo] FPFhct

Step 1 A28 TSR 9459 9 2
Lz A%y FZ71E 89l Avt Hreshold, Bt #ed o
LA A
2. 7 A% L,vEZE 7.
3.z Qa0 23 #AS 9
Step 2 % 891
1 Fold A& Sof dls), 53 $9R o)FelA £4 2l
Yag A2 A @) gE.
2 E oE Afa 56 dis, 59 AdL DeREE ol
sl S;el 5ol Ul &g T oln ugsle o

25 24 28 A4 o YA €4 g8 m) TNE §
th,
3. FJ&e] threshold, BTt 29 og AR ALl
4 v, =y —medns AL} o m P §S(m) e
FEAE Qe A3 b g 94 g’ §AS
Lias
5 BN ¢ 0,97 HAPh
6. W AFHF} a9 W] Agulrt oY, B diAE 3
TEF F, o)¢] SDEE APE FIT oWl u FAA
Hol gloed ol ¥F HAle At fggich & A
A7t oE] AR QAR threshold A0} Zed, 5,8 #4H
o] FuE HAHc) (& = A g By WE)
4.5 Z4Y g
F7] A=) sl &1 4R A9 F41 9A A
g 337 HE ol AlEs 9id g 95
A7 ¢gs 44X F7HAY REAZ Egsged, &
9AEE 5839 #Hg Y3 3R HE™"HA <
Ux 7IHE EEY 9XARAZN e} FAEAE A
s A8 oy 22 Fr) Algse va WEe
AHgEsiTh

Algorithm 2 element_equivalence(string seg, ,string  seg, )

1 /* compare the size of seg, and seg; */

2 if the difference is less than threshold, go next step

3 d=L(seg,,seq) [* Lt LAIEEHSF «/

4if d=0

5 Choose seg, as a candidate of a exact matched set

6 else if d< threshold,

T Choose seg; as a candidate of a similar matched set

8 else

9 Discard seg,

Algorithm 3 permutation_equivalence(  permutation B,

permutation 2, )

1 permutation # / permutation® 3h}e] 9L 317
A By v

2 double sd

3 int size, ratio

4 huild the permutation of p, for the permutation 2,

5 size= length ()

6 t=(p,—pImod size

7  sd= standard —deviation (#)

8

ratio= length ()
length (#,)
9 if sd=1
10 /* Two permutations are equal */

11 return TRUE
12 else if rafiod threshold,,
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13 /* Missing elements are too many Two
permutations are discarded. */

14 return FALSE

15 else if sd{ threshold,

16 /% Two permutaticns are similar, */
17 return TRUE

18 else

19 /+ Two permutations are cifferent =/
20 return 0

5 78 ¥ &#n
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